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CEREBBOSPINAL FEVER. 

By Frank Marino, M.D., 

FIRST LIEUTENANT, M. R. C., MEDICAL SERVICE, BASE HOSPITAL, CAMP MEADE, 

MARYLAND. 


There have been 36 cases of cerebrospinal fever sent to the Base 
Hospital up to the date of writing, and the majority of these cases 
have conformed to well-recognized types. With a few, on the other 
hand, the clinical picture or the bacteriological study has been 
sufficiently unusual or new to deserve publication. The occurrence 
of primary septicemia in this disease is important in the bearing the 
fact may have upon the portal of entry of the infection. Some of 
the recent papers have accentuated this point 1 and cast some doubt 
upon the idea of infection of the meninges by direct extension. 

The following cases are reported, with the consent of the Chief 
of the Medical Service, Major N. B. Foster. 

Case I.—Private G. A. B., of the 27th Engineers, entered the 
hospital on February 11, 1918, complaining of headaches. His 
past and family histories were negative. The patient had been 
enjoying good health until February 7, when he was taken with a 
sore throat. This was soon followed by violent frontal headache, 
pains in both legs and indefinite pains in the abdomen. The symp¬ 
toms became progressively worse, and on February 11 he was 
admitted to the Base Hospital. On admission the patient was 
apparently in deep coma. There was marked opisthotonos, with 
stiff neck, positive Kernig and increased reflexes. His eyes were 
sunken, pupils dilated and reacted to light. The breathing was 
very irregular and apparently an atypical Cheyne-Stokes variety 
(Biot). Examination of the lungs was negative; heart was slightly 
dilated; sounds at both apex and base were very distant, weak and 
irregular. The abdomen, lower extremities and joints were negative. 

The patient had a peculiar death-like cyanosis and the skin over 
the whole body was covered with a cold, clammy perspiration. Over 
the anterior surface of the neck the whole of the chest and abdomen 
and over the back are found innumerable purplish-blue hemorrhagic 
areas. They are not elevated above the skin surface and do not 
disappear on pressure. Pulses could not be felt. Temperature, 
104°; respiration, 48. A blood culture was made immediately. 
Spinal puncture gave clear fluid under very slight pressure; negative 
globulin, cell count of 127 per cubic millimeter and a negative 
culture. 

In spite of the negative spinal fluid findings the patient was given 
both intravenous and intraspinous antimeningococcus serum. The 


1 Herrick, W. W.: Arch. Int. Med., 1918, xxi, 541. 
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patient grew steadily worse and died about nine hours after admit¬ 
tance. 

Clinical diagnosis: meningococcus septicemia and cerebrospinal 
meningitis. 

Postmortem examination: scattered over the entire body are 
many macular hemorrhages, varying in size from just visible to 
about 5 mm. in diameter. There is marked congestion of the dura, 
with edema and intense hyperemia of the pia. There is a marked 
amount of fluid in the basal cistern. The lateral ventricles are filled 
with blood-stained fluid. The choriod plexus is intensely congested, 
with no pus collections. The spinal cord is negative except for 
congestion. Scattered throughout the peritoneum, pleura and 
pericardium, heart, lungs and liver are found many pin-point hemor¬ 
rhages similar to those noted on the skin. Smears made from the 
cord showed many Gram-negative diplococci. No pus cells found. 
Blood culture reported twenty-four hours later is positive for 
meningococci. 

Anatomical diagnosis: meningococcus septicemia and cerebro¬ 
spinal meningitis. 

Case II.—Private J. G., of the 154th Depot Brigade, entered 
the hospital February 18, 1918, complaining, of marked pain of the 
abdomen. His family and past history were negative. The patient 
began having headaches on February 17. This was soon followed 
by marked pain in the right iliac region, constipation, fever and 
tympanites. 

On admission the patient was apparently suffering marked pain. 
The face was drawn, head and neck rigid, spine stiff, tongue coated, 
breath foul. Examination of the heart and lungs was negative. 
The abdomen was markedly distended and tender and rigid over the 
appendix. All the reflexes were exaggerated; Kernig and Brud- 
zinski positive. Over the chest and abdomen were found a large 
number of irregular subcutaneous petechial hemorrhages, purplish 
blue in color, which did not disappear on pressure. A tentative 
diagnosis of spotted fever was made and a spinal puncture done 
immediately. Seventy cubic centimeters of a clear spinal fluid was 
removed, under marked pressure, containing 32 cells to the cubic 
millimeter; negative globulin and negative culture. In spite of the 
negative spinal fluid the patient was given 60 c.c. intraspinous, 
antimeningococcus serum. A blood culture was made and 60 c.c. 
of serum was given. About eight hours later the symptoms became 
more pronounced and the patient was again punctured and 35 c.c. 
of cloudy spinal fluid removed. This showed a positive globulin, 
89 per cent, polymorphonuclear cells and positive cultures. The 
blood culture also showed meningococci. 

February 19. Spinal puncture was done, 60 c.c. of cloudy fluid 
removed under marked pressure and 30 c.c. of serum given intra- 
spinously and 40 c.c. intravenously. The temperature dropped from 
104° to 99° and the patient was much improved, 
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February 20. Spinal puncture showed fluid under slight pressure 
and clear; 15 c.c. removed. No serum given intravenously. The 
patient’s meningeal symptoms are markedly improved but abdom¬ 
inal symptoms are still present. 

February 24. There are swelling, pain and definite evidence of 
inflammation in the left elbow and left knee. Conjunctiva of the 
right eye is inflamed and contained some pus. Temperature, 99°. 
Smears from the pus failed to show any meningococci. 

February 25. The patient showed definite evidence of acute 
iritis of the right eye with slight cyclitis. 

February 26. The right lens is opaque and there is complete 
loss of sight. There is still marked pain in the abdomen, with a 
tendency to tympanites. The right epididymis is slightly tender. 
There is no history or evidence of venereal disease. 

February 28. The patient has developed a marked orchitis on 
the left side. Right knee now inflamed. Left knee shows definite 
evidence of fluid. Paracentesis of the left knee-joint reveals purulent 
fluid. Cultures negative. Patient now has pain in right hip. 

March 1. There was 40 c.c. of purulent exudate removed from 
the left knee and 40 c.c. of serum given in the joint, also 40 c.c. 
given intravenously. 

March 3. Fifty-five cubic centimeters of purulent exudate 
removed from the left knee and 40 c.c. of serum given in the joint, 
also 40 c.c. of serum given intravenously. Temperature, 98°. 
General condition improved. Swelling of the left knee has dis¬ 
appeared. The patient has good motion in this joint. 

March 6. Thirty cubic centimeters of cloudy fluid removed 
from the left knee and 20 c.c. of serum given in the joint. 

March 9. The knee has apparently cleared. Iritis and cyclitis 
improved, elbow- and knee-joints normal. The patient complains 
of occasional pain in the abdomen and pain in the right hip. 

March 18. The patient has had a slight temperature up to 99.8° 
in the afternoon and complains of pain in the right hip. Paracentesis 
of the hip-joint showed pus. Cultures negative. A blood culture 
made at this time was negative. 

March 25. Patient’s condition has gradually improved, temper¬ 
ature normal, pain in right hip is lessening. 

March 31. Temperature still norma], hip much improved. 

April 3. At the time of this writing the patient’s temperature 
has been normal for several weeks. Knee and hip in good condition, 
right eye much improved, patient apparently on road to recovery. 

Diagnosis: Cerebrospinal meningitis and meningococcic septi¬ 
cemia. 

Case III.—A. C. W., private, 313th Infantry, entered the hospital 
on January 26, 1918, complaining of indefinite pains in back and 
headache. On January 25, following a boxing match, he was taken 
with chills, fever and sweats. This was followed by headache, pains 
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in the back and bleeding from the nose, and the patient was admitted 
to the Base Hospital on January 26, apparently not very ill. There 
was no rigidity of the neck, only slight headache; no Kernig; no 
increase in reflexes. The eyes showed purulent conjunctivitis. 
The throat was congested; chest examinations negative. Over the 
whole body there was found a reddish, papular hemorrhagic eruption 
with marked itching. No skin parasites were found. The patient 
was quite dull and answered questions slowly. This dulness 
increased and shortly after admission the patient showed definite 
symptoms of meningitis. Spinal puncture was done immediately 
and the fluid was under marked pressure, purulent, and contained 
many meningococci. Intensive intraspinous and intravenous treat¬ 
ment were given. On February 4 the temperature was normal, 
headache and stiffness of the neck had disappeared and spinal fluid 
was clear; cultures were sterile. The patient was apparently 
convalescing rapidly. 

On February 18, following an indiscretion in diet, the patient was 
taken with nausea, vomiting and headache and pains in the abdomen. 
Over the body were found a few petechial hemorrhages. A relapse 
was suspected and a spinal puncture was done immediately. The 
fluid was under marked pressure, purulent, and contained many 
meningococci. The patient’s condition was very grave for several 
days, but he responded to treatment slowly, and within a week he 
was well on the road to recovery. Convalescence was uneventful 
and the patient was discharged cured. 

Diagnosis: Cerebrospinal meningitis, with relapse. 

Case IV.—Lieutenant L. B., D. C., 154th Depot Brigade, en¬ 
tered the hospital January 12, 1918, complaining of general malaise 
and headache. His past history was negative, except for a marked 
predisposition to tonsillitis and “grippal” infection. On January 1 
the patient had quite a severe attack of tonsillitis, with chills, fever 
and sweats. The condition grew progressively worse and January 
10 he felt quite sick. He had a severe sore throat, slight frontal 
headache and general malaise. On January 11 he awoke with a 
violent throbbing frontal headache and marked pains over both 
eyes. January 12 and 13 the headache and pains above the eyes 
persisted; he felt chilly, feverish and stiff. He was then sent to 
the Base Hospital for treatment. 

On admission the patient was quite rigid; Kernig and Brudzinski 
signs positive; neck quite stiff; reflexes markedly exaggerated and 
complaining of a terrible headache. Physical examination was 
negative except for peculiar pinkish spots over the chest, back and 
abdomen. They resembled hemorrhages into the skin. Tentative 
diagnosis of meningitis was made and a spinal puncture was done 
immediately. The fluid was under marked pressure and contained 
innumerable cells with a large percentage of polynuclears. A few 
meningococci were found in the smear. The patient was given stren- 



274 


WAR MEDICINE 


uous intravenous and intraspinous treatment, and after the fourth 
day the symptoms subsided, the fluid became clear, the temperature 
dropped to normal and the patient was apparently convalescent. 

January 29, eight days after the last spinal puncture, the patient 
was taken with a slight headache, stiffness of the neck and had a 
slight fever. Over the abdomen and chest were found a few pinkish 
hemorrhagic spots. Diagnosis of a relapse was made and spinal 
puncture was done immediately, with removal of 45 c.c. of cloudy 
fluid under marked pressure. The patient was again given intra¬ 
venous and intraspinous treatment, and after seven days the symp¬ 
toms subsided; fluid became clear, contained but few cells and was 
negative to culture. The patient was apparently convalescent. No 
punctures were done from February 6 until February 12. 

February 12. The patient had a rise in temperature to 104°, 
slow pulse and a petechial, hemorrhagic eruption over the body and 
a marked headache. Spinal puncture revealed cloudy fluid under 
marked pressure, containing many meningococci. For the third 
time the patient was given intraspinous and intravenous treatment; 
the symptoms slowly subsided and on the fourth day he was 
apparently on the road to recovery. Due to the extreme number 
of relapses it was decided to give the patient occasional doses of 
serum, so punctures were done on February 19,22 and 25, and serum 
was given intraspinously. 

February 28. Temperature was normal and the patient’s con¬ 
dition is excellent except for a slight hypostatic congestion at the 
base of the left lung. 

March 1. The patient had a sudden rise in temperature, head¬ 
ache and a few suspicious spots over the abdomen. Relapse was 
suspected and a puncture was done immediately. The spinal fluid 
was under marked pressure and very cloudy. On account of the 
extreme reaction which the patient exhibited to intravenous serum 
it was deemed advisable to discontinue the same and give simply 
three doses of intraspinous serum on consecutive days. The fluid 
became clear, temperature dropped to normal and the patient’s 
condition became much improved. 

March 11. From March 11 to March 16 there were chills, fever 
and sweats on every third day; leukocytes, 23,SCO; no malarial 
parasites found. Repeated blood cultures were sterile. Physical 
examination was negative except for occasional tender spots, which 
arose at various places during the paroxysms. These spots showed 
definite evidence of acute inflammation and were usually seen along 
the course of bloodvessels. Special examination of ear, eye, nose 
and throat and heart and lungs failed to reveal the cause of the 
paroxysms. 

March 20. Chills, fever and sweats occur daily, especially in the 
afternoon. White blood count, 13,400; no malarial parasites found; 
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blood culture sterile. Nutrition and general condition of the patient 
is excellent. 

March 28. The patient had a chill, fever and sweat, closely 
followed by marked headache and stiffness of the neck. Over the 
body were found a few petechial hemorrhages. This was exactly 
fifteen days after the last spinal puncture. Relapse was suspected 
and puncture done immediately. The fluid was very cloudy under 
marked pressure and contained 98 per cent, of polynuclear leuko¬ 
cytes. No organisms found. Temperature, 104°. The patient was 
given two doses of intraspinous serum and the temperature immedi¬ 
ately fell to normal; fluid became clear and symptoms rapidly 
subsided. The temperature has been normal for one month. 

Paroxysms of chills, fevers and sweats have disappeared. Spinal 
fluid is negative and the patient is apparently on the road to 
recovery. 

It is well to note that at no time has the patient had a positive 
blood culture, also that each relapse was associated with a definite 
petechial rash and that the spinal fluid during all the relapses but 
two showed meningococci on culture, after cultures had been 
repeatedly negative during the quiescent stage. 

Diagnosis: cerebrospinal meningitis, with relapses. 

This case is notable for the number of relapses (five) and the fact 
that these relapses were apparently reinfections. As an attack 
subsided the organisms diminished from the spinal fluid, later the 
fluid becoming clear. During convalescent periods organisms could 
not be discovered in centrifugalized specimens of the fluid nor by 
culture. Also, it is to be noted that blood cultures taken at the 
onset of these relapses were in all instances sterile, although every 
precaution was exercised to protect an organism of delicate growth. 

Summary. Two cases of cerebrospinal fever, with initial septi¬ 
cemia, are reported, the meningococci being present in the blood 
before demonstrable in the cerebrospinal fluid. 

Two cases of meningitis with relapse are reported, the relapse 
taking the character of reinfection. 



